Background/Aims: The ballooning time in endoscopic papillary large balloon dilation (EPLBD) remains controversial. The aim of this study was to evaluate the significance of the ballooning time comparing an immediate balloon deflation method with a conventional ballooning time of > 45 seconds. Methods: Between January 2010 and December 2010, 126 patients with bile duct stones treated with EPLBD and endoscopic sphincterotomy were divided according to the ballooning time: the immediate deflation group (n=56) and the conventional inflation group (ballooning time 45s to < 60s) (n=70). Results: The overall success rate and the success rate of the first attempt of ERCP (endoscopic retrograde cholangio-pancreatography) were 96.4% (54/56) and 80.4% (45/56) in the immediate group and 97.1% (68/70) and 77.1% (54/70) in the conventional inflation group. There were no statistically significant differences in the overall success and the first attempt of ERCP success rate (p=0.99, p=0.66). The frequency of mechanical lithotripsy was 0% in the immediate deflation group and 7.1% in the conventional inflation group (p=0.065). Complications occurred in 3.6% (2/56) patients in the immediate deflation group and 8.6% (4/70) patients in the conventional inflation group (p=0.298).
INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) has been widely accepted as a standard therapy for choledocholithiasis for decades. To facilitate stone removal, destruction or dilation of the bile duct orifice is necessary. Endoscopic sphincterotomy (EST) and endoscopic papillary balloon dilation (EPBD) are well established procedures in the treatment of bile duct stones. However, failure to extract the stones occurs in approximately 10-15% of patients, 1 and these procedures are associated with complications, including bleeding, perforation, and pancreatitis. Large stones, stones that are impacted in the duct, and stones above strictures or in tapered ducts are considered to be difficult to extract. 2 In 2003, Ersoz et al. 3 first reported using endoscopic papillary large balloon dilation (EPLBD) with a large-diameter (12-20 mm) dilation balloon combined with EST. Since then, this technique has been used to widen the orifice to overcome the challenges associated with the removal of difficult stones using conventional EST or EPBD. According to recent studies, [4] [5] [6] [7] [8] [9] which include a meta-analysis, 9 the efficacy and the complications of EPLBD combined with EST for the treatment of bile duct stones have been acceptable. However, the ballooning time in EPLBD remains controversial 9 and studies on ballooning time during EPLBD are inadequate so far. Although a large size balloon was kept inflated for a time period after the incision of the bile duct orifice in most of the previous studies, [4] [5] [6] [7] [8] 10 immediate deflation method is also useful to facilitate stone extraction and may decrease the possibility of complications such as bleeding and perforation. Therefore, we aimed to validate the significance of ballooning time in EPLBD by the analysis of the efficacy and safety of an immediate balloon deflation method compared with a longer ballooning duration method.
MATERIALS and METHODS The Mann-Whitney's test was used in the analysis of continuous variables that did not show normal distribution.
Chi-square tests were used in the analysis of categorical variables. A p value of less than 0.05 was considered statistically significant.
RESULTS

Patient characteristics
Of the 126 patients who enrolled in this study, 70 were assigned to the conventional inflation group and 56 were assigned to the immediate deflation group ( 
Efficacy assessment
The overall success rate, the success rate of the first attempt of ERCP session, and the use of mechanical lithotripsy were evaluated to assess the efficacy of the procedures ( 
Safety assessment
Major complications occurred in 4 patients (5.7%) in the conventional inflation group and 2 patients (3.6%) in the immediate deflation group (Table 3) 
DISCUSSION
Although EST has been widely accepted as the standard therapy for the treatment of bile duct stones for several decades, the treatment of difficult bile duct stones remains challenging. EPLBD creates a large orifice that facilitates the removal of large or multiple stones, and reduces the risk of stone impaction in the distal bile duct. 11 Nowadays, EPLBD combined with small EST have been introduced and the reported overall success rate ranges from 80% to almost 100%. [4] [5] [6] [7] [8] 10 A recent meta-analysis of patients treated with EPLBD in combination with EST and those treated with EST alone found no statistically differences between the groups in terms of the overall success rates, stone clearance in the first attempt of ERCP session and the use of mechanical lithotripsy. 9 Overall complications of EPLBD with EST range from 3% to 15%. [4] [5] [6] [7] [8] 10, 11 They are comparable to those of EST alone. However, a significant reduction in hemorrhage was observed in the EPLBD with EST. 9 Another study reported that EPLBD decreased procedure times and fluoroscopy times and reduced the need for mechanical lithotripsy compared with EST alone. 13 These results indicate that EPLBD combined with EST is a good alternative to EST alone for the treatment of difficult bile duct stones or in cases with surgically altered anatomy by surgery and PAD.
One area that remains controversial in EPLBD and EPBD is the ballooning time. In one EPBD study longer ballooning durations resulted in better outcomes and fewer complications. 14 In another EPBD study a 20 seconds ballooning time indicated efficacy and safety that were comparable with those obtained using ballooning time of 60 seconds. 15 This concept might be considered to be relevant for either EPBD or EPLBD. 16 In several EPLBD studies, the ballooning time was relatively short (a duration of 10s to < 60s). 6, 8, 13, 17 On the other hand, a longer time for balloon inflation (≥ 60s) was used in other studies. 5, 6 Although it is generally believed that a longer ballooning duration results in a larger orifice, this study showed that immediate balloon deflation has a similar therapeutic effect with the conventional method.
Although similar results including overall success rates, stone clearance rate of first ERCP and the use of mechanical lithotripsy were noted in the two groups, the number of ERCP sessions for complete stone clearance was statistically higher in the conventional inflation group. However, it would be premature to conclude that the immediate deflation method is more effective than the conventional inflation method since the sample size in this study was small.
Based on the results of this study, the overall efficacy of immediate balloon deflation in EPLBD for bile duct stone clearance was not inferior to the procedure using the conventional ballooning time.
The major complication rates did not differ between two groups (3.6% vs. 5.7%, p=0.692). Previous reports demonstrated that although complications appear to be fewer in patients treated with EPLBD in combination with EST than in patients treated with EST alone(5.8 vs. 13.1%, p = 0.0007), 9 tearing the ducts while performing EPLBD can cause very serious bleeding 18 and perforation. 19 In this study,
there are a few cases of complications. Bleeding occurred in one cases of the immediate group, which was easily treated with supportive care. One case of bile duct perforation developed in the conventional inflation group, which was treated with surgical repair, and it is possible that over inflation using inappropriate balloon size (18 mm) against CBD stone (15 mm) might result in common bile duct perforation. In addition, the rate of post-ERCP pancreatitis was similar (0% vs. 4.3%), however, severe post-ERCP pancreatitis leading to mortality occurred in a 76-year-old man in the conventional inflation group. In terms of safety, the results of the immediate deflation group were not inferior to those of the conventional inflation group.
There are several limitations to our study. This study included a small number of cases and is retrospective in design. Also, the enrolled cases were heterogeneous and included those who had undergone a precut procedure for biliary access and patients who had undergone prior EST.
Despite the limitations, the efficacy and safety of EPLBD with immediate balloon deflation were very favorable and balloon inflation during EPLBD does not affect the outcomes of the treatment for bile duct stones as suggested in a meta-analysis. 9 Thus, the findings from this study might be useful in clinical practice.
In conclusion, balloon inflation in EPLBD does not affect the outcomes of the treatment of bile duct stones. Moreover, the efficacy and safety of the immediate balloon deflation method in EPLBD were comparable with the conventional ballooning method. EPLBD with immediate balloon deflation can be considered for routine use. In the near future, a large, prospective study will be required to confirm the present findings.
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